A stroke due to vascular occlusion in a young person can raise many diagnostic and prognostic problems. In the following case report hemiplegia of sudden onset occurred in a young man followed by partial recovery without a definite diagnosis being made, despite full investigation. Further progression of the disease leading to death two years later enabled a complete pathological investigation to be undertaken.
Case Report
A 26-year-old labourer was struck on the right side of the forehead on April 30, 1952 , by a 5-gallon can while loading it on to a wagon. He sustained a small cut, 6 mm. in length, over the right eye and was able to continue at his work. About two hours later he had an epileptiform fit in which his speech became slurred and the left side of his body became weak. He had been in good health previously. There was a history of convulsions in early childhood, an injury to the left eye when 9 years old, and osteomyelitis of the jaw.when 13 years old. On admission to this hospital a week later he was found to have a profound left hemiplegia and hemianaesthesia which had remained unchanged since the fit. His blood pressure, blood count, and cerebrospinal fluid were normal. The Wassermann reaction was negative both in the blood and the cerebrospinal fluid. A right-sided percutaneous angiogram showed normal filling of the middle and anterior cerebral vessels. Air ventriculography outlined small narrowed ventricles, slightly displaced to the left of the miiline. An E.E.G. showed a high-amplitude slow-wave focus in the right fronto-temporal region, consisting of 2 to 4 c./sec. waves. These findings were interpreted as being due to right-sided cerebral oedema in relation to an infarct or possibly an intracerebral blood clot.
When the air study was repeated three weeks later, the ventricles appeared in their normal position, but the right ventricle had become dilated, thus supporting the diagnosis of infarction. (Fig. 3) . Similar but much smaller areas of old softening were present on the under surface of both occipital lobes. These had destroyed the fusiform gyri, more extensively on the right side than the left. The vessels of the circle of Willis were healthy and free from atheroma. On dissecting out the three major vessels, the anterior and posterior cerebral arteries appeared normal. The middle cerebral arteries were healthy at their origins. Distal to their first main branches, both vessels were small, white, and thread-like without an obvious lumen. The brain-stem and cerebellum were normal.
Histological Examination
The infarct in the right insula region has progressed to cyst formation with the wall of the cyst formed by the internal capsule and globus pallidus. The contents of the cyst have disappeared, but scattered histiocytes and proliferated capillary vessels are present in its margin. There is dense fibrillary gliosis around the affected area, and vessels in the surrounding tissue are cuffed with lymphocytes and a few histiocytes. Many of these cells are present in the overlying thickened pia arachnoid. A small area of cystic softening, similar in age and appearance, is present on the under surface of the right occipital lobe. This involves the cortex and underlying white matter of the fusiform gyrus with dense gliosis of the surrounding tissue and of the molecular layer of the affected cortex.
The infarcts in the left insula region and on the under surface of the left occipital lobe are much less extensive and of more recent origin. The affected areas are filled with numerous histiocytes and lymphocytes, loosely arranged between proliferated capillary vessels. There is gliosis of the overlying molecular layer of the affected cortex and around the softened areas, but this is much less dense than on the opposite side.
In addition to these large necrotic areas there are scattered small glial scars in the cortex of the right and left superior temporal gyri and in both occipital lobes. In these areas there is loss of nerve cells and dense gliosis. The right middle cerebral artery beyond the origin of its first branch (Fig. 4) shows recanalized occlusive thrombus, the central mass consisting of swollen fibroblasts amongst which are a few small round cells and occasional histiocytes containing haemosiderin pigment, and including several small, separate, endothelial-lined channels, one of which is occluded with recent fibrin thrombus. The internal elastic lamina is intact, except in one place where it shows reduplication. The media and adventitia appear healthy. These changes extend about 1 cm. along the vessel where the endothelial-lined channels become smaller and fewer (Fig. 5) . More distally the lumen of the artery is completely blocked by proliferation of the subendothelial connective tissue of the intima.
The left middle cerebral artery shows similar changes distal to its first branches. The proliferated connective tissue is much more cellular than on the right side with less dense collagen. The most proximal segment of the artery shows a small localized area of subendothelial proliferation (Fig. 6) , with fraying and reduplication of the internal elastic lamina (Fig. 7) .
The posterior cerebral arteries are healthy, but, over the infarcted areas in the occipital lobe, the terminal branches show severe endarteritis with narrowed lumina (Fig. 8) .
Several wedge-shaped scars of dense fibrosis in which fibrosed glomeruli can be recognized are present in the kidneys. No thrombosed vessels are seen and the arteries sectioned appear normal.
The vessels in both pectoral muscles show no evidence of periarteritis nodosa. occurred from the site of the puncture after percutaneous angiography (Crawford, 1956) Although the essential lesions in peripheral vessels were first described by von Winiwarter in 1879, it was Buerger (1908) who gave the disease the name by which it is generally known. In a subsequent study of these cases, Buerger (1924) described death in some from cerebral complications, but attributed these to arteriosclerosis. It was Cserna (1926) who first described the disease affecting cerebral vessels. Barron and Linenthal (1929) described two cases with hemiplegia and one with basilar thrombosis. Jaiger (1932) showed that the vessels of many viscera, including heart, kidneys, stomach, pancreas, and brain, could be affected and stressed the diagnostic importance of the connective tissue filling the lumen of the thrombosed vessel (Fiillgewebe). Bauer and Recht (1932) recorded a case with repeated cerebrovascular occlusions. Foerster and Guttmann (1933) made a clinical diagnosis of cerebral thromboangiitis obliterans without reporting on the pathology. Spatz (1935) gave a clear description of the disease involving peripheral and cerebral vessels, but this case is now thought to be one of recurrent emboli.
In the last 20 years many reports have appeared which conclusively establish the existence of the disease in cerebral vessels (Minkowski, 1947-48; Llavero, 1948) , but there are relatively few histopathological studies concerning the brain changes and confirming the diagnosis. Straussler, Friedmann, and Scheinker (1937) recorded the pathological details of a case. Hausner and Allen (1938) recorded 11 cases with cerebral symptoms out of 500 with thromboangiitis obliterans of the extremities (2.2%). In three of these cases the cerebral symptoms preceded those of peripheral vessel involvement by a varying time interval, the longest period being 14 years. Lindenberg (1939) recorded 22 cases of thromboangiitis obliterans of the brain, in 14 of which the arteries of the extremities were not involved, and Lindenberg and Spatz (1939) described the findings in 20 cases of the cerebral disease. Krayenbuhl (1945) reported 25 cases of cerebral thromboangiitis and 11 cases were recorded by Davis and Perret (1947) . In a recent survey of Silbert's series, Lippmann (1952) found nine cases of cerebral Buerger's disease in 1,700 cases with peripheral disease. Although Lippmann found over 250 cases of the cerebral disease recorded in the literature, only 30 were acceptable, and these, together with the nine taken from Silbert's series, were reviewed. In 12 of these 39 cases, cerebral symptoms developed before peripheral ones with a time interval of one to five years in eight cases and six to 10 years in three cases, while 20 years was the longest period recorded in one case.
Thus the statement of Klemperer (1943) . that there must be a clinical history of involvement of the extremity before a diagnosis of thromboangiitis obliterans in visceral vessels can be accepted, is too rigid and narrow a conception of the disease in view of the well-authenticated cases of cerebral symptoms preceding peripheral ones by a long period of time. In the case described in this paper no peripheral symptoms or pathological changes were found, but as the time of survival was only two years from the onset of the illness it may well be that this was too short a time for more generalized disease to develop.
In many of the recorded cases thrombosis of the internal carotid artery is the principal or sole lesion and the diagnosis has been assumed, either from the absence of other known causes or from the presence of typical lesions in the cerebral arteries in the same case (Antoni, 1941) . Stender (1936) found that the anterior and middle cerebral arteries were most often involved, especially the latter. Lippmann (1952) found the internal carotid, vertebral, middle, anterior, and posterior cerebral arteries involved in decreasing order of frequency. The majority of reported cases have been diagnosed at necropsy as in the case recorded here, although Sorgo (1939) and Sunder-Plassmann (1941) described the obliterated cerebral arteries in arteriograms. The angiogram in the present case was reported as normal and subsequent review of the films after the necropsy failed to show any abnormality. In view of the disease affecting the middle cerebral arteries beyond their first branches which were patent and healthy, the normal angiographic appearances can be understood.
Concerning the pathological findings, the gross appearance of the affected arteries resembled the L. WOLMA N description given by Antoni (1941) and Luers (1942 
